Reliability of near-infrared angiography and micro-Doppler sonography for evaluating microvascular anastomoses.
Intraoperative fluorescence angiography has been reported to be a promising method, with rapid and high-quality image production at low cost when used for the detection of microvascular complications. The purpose of this study was to evaluate the reliability of intraoperative near-infrared indocyanine green angiography compared with microvascular Doppler testing in a standardized model in the rat with different vessel patencies. The carotid, aorta, and femoral vessels of 23 Wistar rats were used. Indocyanine green angiography and microvascular Doppler sonographic testing were performed to assess microanastomosis with a vessel patency randomly narrowed at the anastomosis to an outer patency of 100, 75, 50, 25, and 0 percent. A total of 424 investigations were performed for 68 anastomoses, including both indocyanine green videoangiographic and microvascular Doppler sonographic examinations. The overall sensitivity and specificity of the microvascular Doppler sonographic testing at different degrees of stenoses were 100 and 86.9 percent, respectively. The positive predictive value for all observations was 95.8 percent, and the corresponding negative predictive value was 100 percent. Indocyanine green angiography revealed an overall sensitivity of 95.3 percent and a specificity of 100 percent. The positive predictive value for these observations was 100 percent, and the negative predictive value was 84 percent. Indocyanine green angiography and microvascular Doppler sonography are quick and reliable methods for assessing blood flow in vessels in the laboratory model. The combined use of indocyanine green angiography and microvascular Doppler sonography can increase the accuracy of assessment of microvascular anastomoses intraoperatively. Indocyanine green can be used first, but followed by the microvascular Doppler in cases of a negative result to maximize accuracy.